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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may bhave formilated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

NOTICE:

THIS DOCUMENT CONTAINS INFORMATION
AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEAN-
ING OF THE ESPIONAGE LAWS, TITLE 18,
U.S.C., SECTIONS 793 and T94. THE
TRANSMISSION OR THE REVELATION OF
ITS CONTENTS IN ANY MANNER TO AN
UNAUTHORIZED PERSON IS PROHIBITED

BY LAW.
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SUMMMARY

Two experimental thin-panncled honogoneous glaes-fibrc/resin
containers for cell Type 8000 were subjected to shock tests.
Tho shock resistance of the container made by United Ebenite &
Lorival Ltd., was satisfoctory but tho centroe verticel rib of
one long side of the containor made by Permzli Ltd., fracturcd and
wac separated from the side. Both containers bulged
considerably.

RESTRICTED

Ar



Cerbon e+ o 5 At w00

nig’ﬁsc"‘f
Mom{,?.?’, DENTIA

ENTSL THIN-PANELLED GLASS-FIBRE FESLT C MADE BY
PERMALI LTD, /JD UNITED EBOFITE & LORIVAL UI‘D. FCR

SURLRINE CELL TYPE 8000 - SHOCK.
1,  INTROpCTION

Roport No. 2430/3206/25 deseoribod an investigation carricd out to
dotormino tho shock resistsncc of two oxporimontal thin-panelled
homogeneous glass-fibre/rcsin containcrs made by Permali Ltd. for
subnarine coll Type 6560. Tho contniners, which were considerably
lighter than the Cate No. X266 Mk2 container, were sinilar in all
respects except that the glass—fibre fabric caverin.' the Lmnor 'nd outer
surficcc of onc wos ook Lono ~n?t of the otlwey %l t-ill uzld for
oont in:rs C-t. No, X266 (22, Tie cleol rodiet noo ¢f both occntainers
wog grtisf “ctory but the bulgo -ns sreoter tlon could be recopted.

Two further containers of this type wore mcde for cell Type 8000
and in thesce the herizontal strongthening ribs wore rcsitod end of a
diffcrent shape, and in addition a rib was incorporated along the
vertical centre line c¢f ceooh long side. This report doscribes the
investigation carried ocut ot the Lehepatory in Mny and June 1961 to
deternine their shock resistance and bhulge.

2. PARTICULARS OF CONTAINERS

The container: were marked Porm~li 8000 and U.E.L. 8000. Their
neasurencnts ond weights were as followss-

TABLE 1
YManufacturcr Permnli U.3.L,

Heicht in. 39% 39 9/16

Exterior Length " 21 1/16 21 1/16
Width " 13 13/32 13 ¢
Height " 38 11/16 30 11/16

Interior Length " 20 3/32 20 3/32
Tdth " 1% 12%

Average thickness of upper

pancls at contre (in. 0.103 0.107

Voight (without lining) (1b) 45 43h

3. BXOON.TION EEFCRE SHOCK TEST

(a) To enable the bulge of the econtaincr to be moasured and the
location of any demago to be given the parts of the container were
nmarkod nnd doscribcd as shown in Fig. 1.

(b) Tho oxtorior and intorior of thc containers wore examined on
receipt and the following damage and inmperfections wore observed.

Permali Container

(1) Demcges- Spmall plece of rosin dislodged from bottom odgo of
one bnse pad.

(11) Imperfeotions. Extoricrs= Narrow arcns of rosin slishtly or
nodorately opaque at following positionsi- Below junotion of base
and side AB from corncr rib A to near 1ifting channel; along
boundarios BC1 od CD3L da, CD2R od, CD3R od, nnd DA3 odj sanll
aroas at cornors BC 3¢ and 4, CDIRe, CD m Rfdd.

J S CONFID SR
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Interiors~ Nnrrow areas of rcein slightly or moderntely opaque
at following positions. Along boundaries AB2Lcd, 1Rab, 1R bed
2Rbe; BCiody20d, 2 ab,3 cday CD2L oda, 3Lods, 2Rabed, 3Rda,
1Rbo; DA2 od and 3 ed. At cormors AB1Lb, 2Lb, 3La, 1Rb, 1Re,
2 Ra, 3Ra, 1R0; CD3Ra and b,

U.E.L. Containcr

(1) - Mo damage.

(ii) Imperfoctions. Extericri~ Many resin-rich areas on
charfers of verticel and horizontcl ribs and at junoction cf

base znd sides.

Interiors—~ Resin rich along bese fillet
of side CD and cver a fow ~reas near the tcp of sides AB znd CD,

4., MEASURRMINT OF BULGE

HMeasurcments were taken with the container empty between
opposite points on the extericr vertical centre lines of the long
sides at distances of 1, 5, 8, 16, 24, 28, 32, and 35% in. from the
top edge, and were ropoatced after assembling the container as a cell
before the shock test, aftor the 4 £ 6 in. blow with the cell
assembled, ond after removing the plate group, liquid and rubber
lining for tho final oxrmination. Tho difforcnces between the first
and subsequent mensurcnments arc glven in Table 2.

5. SHOCK TmST

The containers worc assaabled as cclls with elements Type 8000
and covers Cat. No. X283 and filled to tho correet level with water.
Thoy wore thon placed in turn on a solid tonk bascboard 1% in. thick
end mounted on the upward blow shock nachine. 4 scrics of blows was
applied to cach ccll commencing ot a lioight of 2 £t 6 in., and
dnorcasing by 6 in. steps tc 4 £t 6 in. The oxtcerior of the
containor weas oxarinod aftcer cach blow and the interior after the
-2 £t 6 in., 3 £t 6 in. and 4 £t 6 in. blows. Tho results of the
shecok test are glven in Tablcs 3 and 4.

6. DISCUSSION OF RESULTS

(a) Pomioli Contriner

(1) Danmage duc to shooks- The outor glass-fibre fabric
covering of thc bottonm section of the centre vertical rid
of both sides terrinzted at the lowor charfor of Ne. 2
horizontal rib. On side AB th. rosin at this boundary wos
oracked by the 2 £t 6 in. blow and on side CD a fow Larline
cracks appoarcd botween corners 2Lc and 2Ra, 1.0. about 1% .
above tho boundary of the oloth. Thore wns anlso an increase
in the copacity of the extorior and interior rosin along
nmeny of the boundarios between panels and ribs (vwhero the
cross soction of the matorial changed sharply) and o walC
in tho outer cloth along two of tho boundaries. This donnge

wag incroased by subsoquont blows and aftor tho 4 £t 6 in, blow

tho botton scotion of the contro vortical rib of side AB (sce
Fig. 3(a) and 4(b) ) was fractured and separated from the becdy
of tho cont~inor over 1/3 rd of its length and tho danegod
outer and innor sidne nt the boundarics of sovoral pancls
oould be ocut casily and romoved from tho containor. The

RESTR'CTED XXX ./ros:ln
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resin boneath those danecgcd areas wes white and powdery and
could be seraped onsily from the glass fibros. Whon tho
container wne subscquontly helf £illed with wator and tested
for leaknge a seopage of 10 ml in 1 hour occurrod, mostly
through the damagod resin along the lower oundaries of the
botton pancls. Figs. 3(b), 4(a) ~-nd 5(a).

(11) Bulge betweon the long sides. The maxirmn bulge before
tho shock teost wos 0.27/4 in. botween points 16 in. fronm the
top of thc containcr. The moxirmn bulge after the shock test
was 0.304 in. botween points 32 in. from the top of the
container. The noxirun pormencnt sct 2 hours aftor the last
blow wes 0.154 in. botwecn points 32 in. from the top of the
containor.

(b) U.E.L. Ccntainer

(i) Danare due to shock. The damnge tc this container up to
the final blow was slight and comrrised very faint crazing of
the botten ond middle penels, oracks in the resin-rieh areas
of No. 2 rib of 211 sides, hairlinc cracks-slong the base
fillets of all sides, an inereasc :;x)«hc);pacity of the
resin slong these arcas that were slightly opaque before the
shock test and two short walos’(‘ooth less than 0.005 in. high)
on the intorior surface. /Lfter the final blow there was an
increcese in the intensity ond cxtont of the cerazing, and in
the mumber and dopth of the oracks in tho resin zlong the
interior bagc fillets. Alcng interior base fillet CD, where
the fabric covering the side and basc did not cross the
f£illot, thce resin was chippod away in twe placcs to a depth
of about % in. before ronching the sub-surface layer of glass
fabric. Subsequoent tc this e:inrination the container was
tosted for lookage and it was obscrved that about 1/3 rd of
the total loakage of 6 ml in one hour cccurrcd in places,
along the jJunction of side CD and the basc. It is probably
thercforc that the oracks did extond thrcugh the glass
naterial, although this was not appnrcent fron the visunl
oxanincation.

(41) Bulgc botween tho long silcss= The maximun bulge bofere
the shock test was 0.300 in betweon peints 16 in. fron the top
of tlo conteinor. The uaxirmn tmalge after the shock test wos
0.262 botweon points 28 in, fron the top of the eontainer.

The noxirun pornanont sot wos 0,104 in. at points 32 in.

fron tho top of the contsiner.

CONCLUSIONS

The oxpoririontal thin-panelloed honegeneous glass-fibre/resin
container ncdo by United Ebonite & Lorival Ltd. for coll Type 8000
had o snatisfoctory resistance to shock and was only slightly
danrged by the shock tost. The slhiock rosistonee of the container nmade
by Pernali Litd., to the sanmo dosign wns not satisfactory in that the
centre vertical rib of onc long side was fracturcd and soparated fron
tho sido. Both contcinors bulged considerably and it is possible that
thoe bulgo nmight bo oxcossive at highor tomperaturcs.
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Blow

No.

Heleht

Damage

Bamarks

2 ft 6 in,

Exterior

Interior

Centre vertical rib (o.v.r.) of side AB orscked at junction with borize
hairline oracks in resin pool acress c.v.r. of side D just bove rib 2,
boundaries of the panels ss followss— ABIRcd epaque area 9 in. x % in.;
x 4 iny ‘corner CDIRo opaque 1 in.Zjboundary DAtcd =~ opaque area 4 in. :

Inoreise in opacity of resin and 3amagse to bond between inner cloth and
1/16 in. high; BC2ub - wale 10 in. x $ in. x 0,001; BC3od wale 10 in.
8 in. x § in. x 0,005 in. highy CD2Rad ~ wale 8 in. x J in. x 0,01 in.
8 in. £ in. x 0,007 in. high.

3ft

Exterior

Fraocture of resin of c.verdelow rid AB2 to benenth firat leyer of clot!
additional orackes in mirtuce resin abeve rib CD2. . -le 1. im. x } in. :
M}co

3 ft 6 in.

Interier

Probable fracture of c.ve.r. of side AB te level of panel. Dam:r~e to fil
alongs middle 4 in. of boundary BClcd, threads er outer cloth white and al
‘nd YTBC2 ot ~ opaque cre § M. x $ in; BClod - ridge 1/16 in. vide in
ruptured at ian of panel and chaifer of ridb. CD - dingon 1 er-cie

"and a wale 1/32 4n. Mah in oorner iHc. Strands of ocuter cloth ot JAt

Vany udditienal hairline cracks aleng baze fillet AB and in adjacen re:
aleng boundaries of penels ss followst= 4 in. wide band ef epaque resis
high sleng AB2Lab end 7 in. x ¥ in. x C.005 in. high aleng AB2Lbte. Bli:
te 8% in. x 4 in. x 0,01 in. high. Height of wwale 2t DAlcd increased t

4 £

Exterior

Snall piece of resin disloedged frem boundary of fractured c.v.r. 2nd di.
fracture indicating separaticn of lower part frow body. Wile about 1/6.
along AB2R and 3Rab. Jale alcng DAlcd now 3/64 in.Mghy ~-le 7 in. x -
corner C. A few adiition:l hairline cracks in chamfers of ridb CD2.

4 £¢ 6 in.

Exterior

Interior

Cantre vertices]l rib sepsrated from container between 5 in. and £ in. fr
3(a) sna 4(b) ). Abeut 20 ptrands of fibres pulled frem surfoce resin :
AB3Rods Additienul damace to glau-'fibro/resin along bdboundnries of pani
small area of opaque resin in cerner BClo; & few additiemnl kairline o
of the resin betweem the oracks; height ef ridge alemg CDilkcd increazse
fibres loose and » few fibres ruptured in the wale aleng DAtod (Pig. 5(:
cracks in resin between oover-seouring socrew holes Kose. 1,2, and 5 and :

A few additional hairline oracks in base fillets AB (Pig. 5(c) BC and
pancle a5 followss~ Height of wale at ABIRod, inore:sed to 0.007 in.s

vhite in oeleur snd now nbout 1/16, 1/32 and 1/64 sn. hich respectively
Ch2L, 2R, 3L and 3fac slightly increased in height btut 2ll less than Ol
wale DA} o te 1/32 in. high (PMg. 5(b) ). The glass-ribre/resin beneat!

Nete 1. The exterior sides pesnels and rids of the containers were marked as shown in Mig.
damege te & particular part ef the omtainer could be located either em the exter

Nete 2. The wales aleng the boundaries of the panels were out in several plagces %o ir:-ic
resin was vhite and powdery and the glass fibres oould do soraped cesilyff ™ =

[
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HIN=PANELLED GLASS-II RESIN CONTAINERS
VAL UPD. R :

ts Stegk Test en Containe; by Pe .

Remarks

db (oev.r.) of side AB or:cked at junction with horizentzal rib 2 and several hzirline cracks below. Chain of shert

n resin poel acre3s ¢.v.r. of side CD just :.bove rib 2. Resin opaque and strends of outer cloth slightly raised along the
. panels as followgs= ABtRcd epaque area 9 in. x 4 in.; BCY od - wale 7 in. long 1/64 in. highy BC2cd - epaque area 2\ .
DiRc opaque 1 in.% boundary DAted - opaque area 4 in. x % in. andvele nbout 1/64 in. high.

ty of resin and iamage to bond between imner cloth snd glass-fibre/resin beneath as followsi— BClab - wale 4 in. x } in.x
C2ab - wale 10 in. x 3 in. x 0,001; BC3cd wale 10 in. x § in. x 0.005 in. highy CD2Lzb and 2Rad - 2 wale each

005 in. Lighy CD2Rad - wale 8 in. x § im. x 0.01 in. high; CD3Lad, wale 9 in. x } in. x 0.005 in. high; CD3Rad, wale
07 in. high. :

of ceversdelow ridb AB2 to banesth £irst layer of cloth; a number of addiitioenal hairline cracks abeve fracture, twe
in surtsce resin above rib CD2. .=>le 17 in. x 4 in. x 3/32 in. high =t CDIHes Smnll ares of opagque resin at CDIRc and

of c.v.r. of sido AB te level of punel. Damage to fibre-glass/resin nc followss~ AB1Lod inore:se in opacity of rezin
of boundary BCled, tkreads o1 outer cloth white and above level of resin; emall areas ef enaque resin at cermars M0i o
tque are ¢ M. x + in; BClod = ridge 1/16 in. wide in an 8 in. x £ in. band ef opaque resin; mnumereus glass fibres

fen of »:nel and ohamfer of rib. CD = dizgon:l erzcke in surf-ce resin across cormers 1Lb and 1Ra ef chamfers ef c.v.r.
n. Mah in corner 1He. Strands of euter cloth at UA1d whiter and slightly proud of surf:ice.

airline cricks alone base fillet AB and in adjacen: recin pools on surface of bagse. Additional damemge to giass-fibre/resin
of penels se followst— % in. wide band ef eprque resin along midle 3 in. of ABIL and 1Reds wale 5 in. x 1/16 in. x 0005
and 7 in. x & in. x C.005 &n. high along ABZ2Lba. Blister 4 in2 x 0.01 4n. high =t AB3Lc; wale at BC3lcd inoreased
x 0,01 in. bigh. Height of wale 2t DAfed increased to 1/32 in.

sin dislodged from beundary of frictured c.v.r. and difference of level cf 3/64 ir. between parts of ridb en eitker side of
ng separation of lcwer part from body. Wale about 1/64 in. high along AB3Rcd and & 4 in. x T in. ares of opaque resin

ab. Jzle aleng DAled now 3/64 in.Mghy ~wnle T in. x ¥ in. x 0,005 in, high along CDikod with a few hairline oracks at
adiition-l hairline cracks in chamfers of rid CD2.

ib sepsroied from cort-iner betwesn 5 in. and 8 in. from base ond outer oloth delaminsted =t ABILd , and ABtRe ({Mga.
Abeut 20 stranis of fibres pulled frem surfoce resin along ABlkcd. CSeveral strands of fibres ruptured im wzle al

1 damasp to glass=fibre/resir along boundcries of panels as follo:ss- Wale aleng BClcd now 1/16 in. high (Pig. 3(-1;? )
jue resin in corner BC3o; & few additicn-l k-irline orzcks in c.ver., between oerners AB2Ac and ANIRA snd seme gramlati
pen the crackse; height of ridge aleng CD1lcd increased to 1/64 in. and oracks aleng peak (Fig. 4(s) ) several strands of
» few fibres ruptured in the wale along LAlcd (Pig. Sa) ), (See note 2). Shert vertical
atwesn oover-seouring screv holes Nos. 1,2, and 5 and interior. ‘

104rline crocks in baso fillets AB (Pig. 5(c) BC and CD., Acditionz] damege to glau—ﬁhre/rosin along beundaries ef

b= Height of wale =t AB1Rod, incre.sed to 0,007 in.s surface resin cracked just below ABlRod; wales BC1, 2 and Jod

1 now ~bout 1/16, 1/32 ~nd 1/64 in. hish respectively; & number of cracks aleng BClods wales aleng boundaries

lRac slightly increased in beight tut all less than 0.010 in. high. Boight of wale DAlod increased to 1/16 in. high amd
2 in. Ligh (Mg, 5(b) ) The glass~fibre/resin beneath all the wales was prebably damaged (See Note 2). :

1d ribs of the contairers were marked as shown in Mg, 1 and were oarried through to the interior ee that
of tle oontziner coulld be located either en the exterier or interier surfaoe by the same gyewp warking.

les of the panels were cut in several }laces to inspect the glass=fibre/recin belews im all oases the
and the glase fibres oould be soraped eeeily frem the resin.
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Rosults of Shogk Test on Container made by United Ebonite & .

Blow

Ko.

Height

Damage

Remarks

224 6 in.

Exterior

Interior

Areas of faint orazinv on panels AB and CD 1L and 1R, BC!, and on base be
A number of hairline orncks across chamfers of rib AB2 ond ¢ few zeross 1

A few hairline cracks in resin-rich fillets between base ~nd sides AR, K
boundzries ABIL and 1R ab and cd.

lft

Exterior

Slight increase in intensity of crazing lines in panels AB cnd CD 1L ard
and CD 21, 'nd 2R. A fe: additional hairline cracks across chemfors LB, §

J £ 6 ine

Exterior

Interior

Slight increase in intenuity of orazing lines in the base cnd in panels A
of hairline eracks across chumfers AB and CD 1Lbo and 1Recd and across cha
Shert vortical cracits in resin between cover-securing scre loles lUcr. 5

Fumber of adiitional hairline cracks in resin along fillet bet:~rn bana 9
otker bz=se filleta. OShort weal less then C.C05 in. hi~h slang boundaries

4 £y

Exterior

Eany additional orazing lines in bdottom panels of 211 sildes ~nd =2 fao~ in
hoirline oracks across chamfers CDIL aond 14 ab and a fev in bottecm  2rt o
in epacity of resin along short length of ch-mfer AB3hKdn.

wn

4 £ 6 in.

Exterior

Interior

Inorezse in intennity of orszing lines in 1anels AB wnd CD1L, 2L, 2R ~nd
new nreas of crazing in top panels of sides AB and CD., Few a:lditioer:l ha
AB and CDIL be and 1Rda, ond in resin-rich arees alemg rib CD and DAt. .
sides and centre pad,

Increase in opacity of smcll aress of resin and a number of additional hes
2 znd CD; along base fillet CD many of these cricks extended tc tie subd
places, the resin formins the fillet was del-minzted over small acvsts {=a
rosin dislodged from base fillet BC. A few hoirline crocks along vertica

Note 1.

-

The resin alemg fillet CD was removed in three places until glass~fibre matorial -
and 5/32 in. No ru;tured glasc fibres were observed or granulation of the recin '
1t 15 probable that some of these cracks extended beyond this glacs=fibre miterial

L e
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Results of Shogk Test on Container made Unit ite & lorival Ltd.

Remarks

' faint orazing on nanels AB and CD 1L and 1R, BC1, and on base between short sides and ocentre rad. (See Nete 1 Table 3.)
* of hairline or~cks asross chamfers of ridb AB2 and ¢ few aoross the ch-mfers of ribs BC2 and CD2.

irline cracks in resin-rich fillets between base ond mides AB, BC and CD.

Slight incre-ce in epmoity of resin aleng
28 ABIL and 1Rab and cil.

nerease in intensity of crazing lines in panels AB ond CD 1L and 1R -nd nev areas of faint orazing lines on pansls AB
L -nd 2R. A fe: ndditional hairline cracks across chamfers AB, BC and CD2.

nerease in intenuity of orazing lines in tie base cnd in panels AB and CD 1L, 2L, 2B and 3L, and panel BCl.
ine oracks across ch:mfers AB and CD tlbo and 1Red and across chamfers of No. 2 ridb eof 211 sides.
rtical oracks in resin Letwren cover-securing screw Loles FKos. 5 and 6 wnd interior.

£

A nunber

adiiticral heirline crocks in resin along fillet bet:»on bace 'nl sile CD and e few n diticnal L-uirline cracks in
e £illets. Shert weal levs then 0.005 in. hish nlong boundaries D 2Lab and CD3led.

itional crazing linoz in bottom panels of 3ll sildes -nd a fev in pznels AB and CD 2L and 3L. FKRumerous ziditiocnal
eracks across chamfers CLIL znd 14 ab and a fev in bottom ,art of centre vertical rib {c.v.r.) of siile AB.

Increase
ty of recin nlong stort length of ch-mfer AB3kdn.

in intornity of corruing lines in ranels AB und CD1L, 2L, 2R and 3L (for‘ vier of werst area of craging see Fig. 2a) and
3 of crazing in top ranels of sides AB and CD. Few additienal hairline Yrzcks in Re. 2 ribs of all sides, in chamfers

DIL be and 1Rda, ond in rosin-rich arees alomz rid CD and DA1, A few additional orazing lines on b:se between shcrt
d centre p=d. '

in opacity of smll erez: of resin and a number ef esdditional hairline crrcoks zlong fillets betweem base and sides AB,
Dy =aleng base fillet 2D many of these oracks exterded to the sub surface layer of class fabric from which, in sever:zl
the resin formins the fillaet was deltminated over small areas (see Fige 2(b) ) (See note 1). A fex small flakes of

slodged from bace fillat BC. A fov hoirline eracks slong vertical fillets A and B.

fillet CD was ramoved in three places until glass-fibre material was encountered bhetweon derths of 3/32 in.
ru’ tured gles.: fibres were observed or granulation of the recin dut from the result of the test for leakage
hat some of those cracks extended beyomd this glacs-fibre material.

/

Roport No. 2433/3206/29
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EXPERIMENTAL THIN-PANE

D GLASS-FIBRE
FOR SUBMARINE CELL TYPE 8000 - SHOCK.

R
IN_CONTAINERS MADE BY

PARTS OF CONTAINER AND COVER.

Cover-securing screw
holes | to 8.

(b) View of underside ot base .

- Rubber lining. _
|_Barrel nut holes | tos. Section thro
C
(Pancl ABIR
Base tillet
Horizontal ribs AB and BC4 -Basi
Catalogue No. L(E rner bas
-Panel AB 3L é
—Panel AB 3R Vertical fillet B
Panel BC3 N
Horizontal ribs AB and BC3
| B l;::c:ncl| Izcéundnory BC 2ab
1 _Pane 2 ] let
— Chamters AB 2R ad and cd ase fillets
- '—gqncl Bcb2 ABSC L
> —.—-Corner ribs A,
4 h -Horizontal ribs AB and BC2 L—
— -Pane! ABIL .
. _Centre vertical rib AB Section througt
_ ABIR
| . Zpansi sei (c) SECTIONS T

- .Horizontal rib BCI
__.._Litting channel.
——Corner base pads Aand B
Centre base pad. c —~ Filling t
and Flo

e . Positiv
Cover-s

(¢) View ot cover mgrked tor l
measurement ot distortion.
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GLASS-FIBRE/RESIN CONTAINERS MADE BY PERMALI LTD.AND UEL.LTD.
OR_SUBMARINE CELL TYPE 8000 - SHOCK.

T T RESTRICTED  ecu |

PARTS OF CONTAINER AND COVER. '

Cover-securing screw
——holes | to 8.

-~ ¢ -Rubber lining.

_Barrel nut holes | tos. Section through XX.

-9

_ . 5
A Panel ABIR
ane
3 ' W/
Base fillet
Horizontal ribs AB and BC4 —Base.

4
Catalogue No. ner base pad

Section through XX,

-Panel AB 3L - Panel §C3
—Panel AB 3R

Vertical fillet B Cornerrib B
Panel B3 —3
Panel AB3R

] ~b Horizontal ribs AB and BC3 .
- — Panel boundary BC 2ab Horizontal rib BCI
a 1 Panel AB 2R ‘

Chamters AB 2R ad and cd Base fillets
1 - —Panel BC2 )
. —-Corner ribs A B8 C : ’.J—Corner rib B
-Horizontal ribs AB and BC2 | S Horizontal rib ABI
. - Pane! ABIL }
_Centre vertical rib AB Section through X;X,
_Panel ABIR
Al . _Panel BCI (c) SECTIONS THROUGH CORNER RIB B.
= .Horizontal rib BCI
g . __Litting channel.
--—Corner base pads Aand B
/ Centre base pad. - --— Filling holes, Circulating pump hole

/- and Float chamber hole.

- .———Negative terminal post holes | to 4,

Points | to 8 marked on cover to facilitate
measurement of distortion.

: R‘rbbcr undersole extending through
~ all holes to upper surtace.

| _______Positive terminal post holes | to 4.
Cover-securing screw holes | to 8.

(¢) View ot cover ,
measurement of distortion.
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=PANELLED GLASS-—FIERE/RESIN CONTAINERS MADE BY
TD, AND UNTTLD EBONITE & LORIVAL LTD. FOR CELL
TYPE = SHOCK.

Yiews showing damoge to U.E.L. Container as a result of
the shook tests

(a) View showing crazing of penel SDIL

e
(b) View chowing orncks and resinerichncss of bage fillet of side CD.

Baport Fo, 2433/3206/20
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Vievs show damrge to ‘the Permali container as a result

of the Shogk Test.

(a) GCenerzl view of container.




RESTRICTED rIG. 4,

EXPERIMENTAL THIN-PANELLED GLASS~FIBRE/RESIN CONTAINERS MADE BY

PERMALT LTD, AND UNITED EBONITE & LORIVAL LTD. FCR CELL
TYPE 8000 = SHOCK.

Views showing demage to the Permali container as a result
of the shock test.

(v) ) , owser par tre v
aide AB at AB1Lb-ABiRa.
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EXPERIMENTAL THIN~PANELLED GLASS~FIBRE/RESIN  CONTAINERS MADE BY
PERMALT LTD, AND UNITED EBONITE & LORIVAL LTD, FOR CBELL
TYPE 8000 — SHOCK.

Ha. 3.

RESTRACIED

to the Permali coniainer a result

Vievs showing damn
the shock test.

iy

SO SR
LI

s

(o)

WeRsy

-

ov _shoving oracks in resin pools, and along fillet between base and
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